Introduction
The face is the most attractive and variable part of the human body. The variability and beautifulness of the face are expressed by different sizes and shapes of individual features of different parts of the face and also by different facial angles. As face is the entity which gives us the perception of individuality of human being and of gender differences, different craniofacial parameters help in identifying people having different physical characteristics, diagnosing people having craniofacial abnormality related to congenital or genetic cause and differentiating between males and females. Various methods have been used to evaluate facial characteristics such as craniofacial anthropometry (Kolar & Salter, 1997) , photogrammetry (Fernandez-Riveiro et al., 2003; Kale-Varlik, 2003; Anicy-Milosivecy et al., 2008; Malkoc et al., 2009; Anibor & Okumagba, 2010; Reddy et al., 2011; Wamalwa et al., 2011) , cephalometric radiography (McIntyre & Mossey, 2003) , stereophotogrammetry (Sforza & Ferrario, 2006) , computed tomography and laser scanning (AlKhatib, 2010) .
Anthropometric measurements on photographs are called photogrammetry. Stoner (1955) and Fernandez-Riveiro et al. (2003) standardized the photographic technique and record taking in natural head position (NHP) and gave average values for White adults, whereas Arnett and Bergman (1993) also took records in NHP and described the facial profile using the angle of facial convexity.
Craniofacial photogrammetry is a new field in Bangladesh. It is simple to be applied and is relatively noninvasive and low cost method. It avoids inconvenience of the participants and also saves valuable time. It provides a permanent record for the actual appearance of the participants. As the outline of the photographs do not change and the soft tissue becomes incomepressible on the bone, so the data obtained from the analysis of angular photogrammetric profile can provide the maxillofacial and plastic surgeons, orthodontists and other clinicians with a way of understanding problems associated with various soft tissue segments of the facial region and also can help in setting aesthetic treatment plans for the patients.
Populations vary genetically and geographically in their craniofacial features. Therefore, a single standard of anthropometric variables is not appropriate for being applied to diverse racial and ethnic groups. Though Bangladesh is a relatively small country, people of different religions and ethnic groups live here and these different groups have differences in their physical characteristics. The Garo community is one of the major tribes in Bangladesh. The people from the Garo tribe have different physical characteristics from those of the Bengali population. Broadly speaking, they carry the racial characteristics of the Mongoloids (Banglapedia, 2011) . Study on Angular photogrammetric profile analysis of the Garo tribal population is * Corresponding author. scanty, especially on the measurements like facial profile angles and sexual differences.
Measurement of the different craniofacial variables is being considered as important for studying human growth because facial proportions change with age, for studying sexual differences as sex differences are presented by variations in skeletal dimensions and muscle development and also for clinical treatments as normative value of craniofacial dimensions help in determining abnormality and thus treatment planning (Kolar & Salter, 1997) . So, the results of this study were expected to be useful for the anatomists, physical anthropologists, genetic counselors, forensic scientists, beauticians as well as plastic and reconstructive surgeons.
Materials and Methods

Study Participants
A total of 100 adult Bangladeshi Christian Garo (50 males and 50 females) participants aged between 25 and 45 years residing at Dhaka city were enrolled in the study and the analysis of the data were done in the Department of Anatomy, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka from July 2010 to June 2011. They were without any history of acquired or genetic craniofacial anomalies. Participants were considered to be the "Garo" if there two grandparents were of Garo origin. Among the Garo, only Christians and adults were decided to be selected for avoiding possible differences with age or those arising from habits related to specific religions. The research proposal was approved by the Ethical Review Committee (ERC) of BSMMU. Then consent was obtained from each participant by taking her/his signature on the written consent form.
Photographic Setup
All right profile photographs were taken with a Kodak Easy Share Z 710 digital camera, with 10 X optical zoom and at a 7.1 megapixel resolution. A blue color curtain was used as a background, and flash mode was also used.
Photograph Taking
To take a good image, the camera was positioned approximately 1.0 -1.5 meter distance from the participant and was raised to the ear level of the participant to provide good quality of image and to prevent distortion of the face (Ozkul et al., 2009) . All the photographs were taken with the participants sitting in a relaxed position with their heads held in the natural head position (Fernandez-Riveiro et al., 2003) .
Photograph Analysis
Analysis of the facial photographs was done by a computer software program named Adobe Photoshop CS 4 Extended (Figures 1-6). All the measurements were taken twice and recorded in the corresponding data form.
Statistical Analysis
Computer assisted analysis of the right lateral facial photographs was done by using a computer based software program Statistical Package for Social Sciences (SPSS-version 17.0). The ranges and mean ± standard deviations (SDs) were calculated for each angle and unpaired Student's t-test was calculated to find out the differences of facial angles between the Garo males and females. A p value ≤ 0.05 was set as being statistically significant. Index of sexual dimorphism was also calculated (Hwang et al., 1995) .
Results
Descriptive statistical data including mean, maximum, minimum, and standard deviations for the photogrammetric angular measurements together with the results of the Student's t-test comparing male and female measurements are shown in Table 1 .
Statistically significant sex differences were found in three of the five angles analyzed: all angles that suggested gender differences were wider in females: the nasofrontal angle (G-N- 
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Pro, females = 137.97˚ ± 4.80˚; males = 129.57˚ ± 7.96˚), the nasomental angle (N-Prn-Pg, females = 132.79˚ ± 5.10˚; males = 129.75˚ ± 7.32˚) and the angle of facial convexity (G-Sn-Pg, females = 169.26˚ ± 4.43˚; males = 158.65˚ ± 12.17˚), whereas nasofacial angle was wider in males without significant sexual differences.
Photogrammetric analysis had advantages in facial profile analysis especially on angular measurements, as they are not affected by photographic enlargement, non-invasive and commonly used method to investigate pre-and post-operative changes and provides a permanent record of patients (Sforza & Ferrario, 2006) . Compared with other methods, photogrammetric analysis does not require expensive or complex equipment and offers digital results that are easily evaluated using computer software. Furthermore, there is no radiation exposure, so it is ethically more acceptable to develop population norms through population-based studies.
The relationship between the columella and the upper lip, analyzed by the nasolabial angle (Cm-Sn-Ls), showed large variability from 36.70 to 114.85 degrees for males and from 74.50 to 110.50 degrees for females. Large variability was also noted in the angle of facial convexity characterized by high SDs.
According to the index of sexual dimorphism, the highest level of sexual differences among the angles of the face was seen in the angle of facial convexity and the nasofrontal angle. This index was negative (-ve) when the mean value of the females was more than that of the males.
The higher values (Table 1) for the females in this study could be explained by the fact that in general the facial contours of female subjects were softer than those of males, especially in the area of the nose, lips, and chin (Anicy-Milosivecy et al., 2008) . The nasofrontal angle (G-N-Prn) showed significant sex differences in the adult Garo and the angle was wider in females. This is in agreement to the findings by Reddy et al. (2011) in the North Indian population (136.71˚ ± 3.64˚ in males and 144.33˚ ± 1.75˚ in females), Fernandez-Riveiro et al. (2003) for Spanish (138.57˚ ± 6.81˚ in males and 141.98˚ ± 6.06˚ in females), Anic-Milosevic et al. (2008) for Croatian (136.38˚ ± 6.71˚ in males and 139.11˚ ± 6.35˚ in females) and Wamalwa et al. (2011) for Kenyans (132.44˚ ± 6.91˚ in males and 137.97˚ ± 5.21˚ in females). However, Malkoc et al. (2009) found no sex differences in this angle (146.03˚ ± 8.19˚ in males and 148.61˚ ± 6.66˚ in females). Anibor and Okumagba (2010) found higher mean male value than the female in Negroid population (132.0˚ ± 7.50˚ in males and 137.70˚ ± 7.6˚ in females). The lower mean value of nasofrontal angle may be attributed to prominent glabella in the male (Mowlavi et al., 2004) .
The mean value of nasofacial angle (G-Pg/N-Prn) found in the adult Garo population (40.27˚ ± 4.54˚ in males and 38.67˚ ± 4.05˚ in females) is more in comparison to the values given by Reddy et al. (2011) (34.38˚ ± 1.77˚ in males and 33.69˚ ± 1.37˚ in females) but larger than Anicy-Milosivecy et al. (2008) (29.53˚ ± 2.51˚ in males and 30.36˚ ± 2.38˚ in females). No significant sexual dimorphism was observed. Higher nasofacial angle suggests that the projection of the nose is more (Wamalwa et al., 2011) .
The average value of nasomental angle (N-Prn-Pg) found in the Garo (129.75˚ ± 7.32˚ in males and 132.79˚ ± 5.10˚ in females) is similar to the North Indian population (127.71˚ ± 1.97˚ in males and 127.11˚ ± 1.81˚ in females) and Caucasian population (130.47˚ ± 3.73˚ in males and 130.19˚ ± 3.47˚ in females) (Reddy et al., 2011; Anicy-Milosivecy et al., 2008) . Significant sexual dimorphism was also observed.
The nasolabial angle (Cm-Sn-Ls), evaluating the relationship of the nasal base and upper lip, is one of the measurements with greater clinical relevance during orthodontic diagnosis and treatment planning because its magnitude depends on the anteroposterior position and inclination of the upper anterior teeth, and it can be altered by orthodontics or orthognathic surgery (Wamalwa et al., 2011) . The mean value of nasolabial angle (Cm-Sn-Ls) found in the Garo (91.28˚ ± 12.98˚ in males and 91.92˚ ± 8.90˚ in females) is less than that in North Indian population (102.32˚ ± 4.69˚ in males and 101.50˚ ± 4.39˚ in females), Turkish population (101.09˚ ± 10.19˚ in males and 102.94˚ ± 10.43˚ in females), White European population (105.2˚ ± 13.28˚ in males and 107.57˚ ± 8.5˚ in females) and Caucasian population (105.42˚ ± 9.52˚ in males and 109.39˚ ± 7.84˚ in females) (Reddy et al., 2011; Malkoc et al., 2009; Fernández-Riveiro et al., 2003; Anicy-Milosivecy et al., 2008) . Significant sexual dimorphism was not observed between the males and females.
The average value of facial convexity angle (G-Sn-Pg) found in the Garo (158.65˚ ± 12.17˚ in the males and 169.26˚ ± 4.43˚ in the females) is similar to that in the North Indian population (168.54˚ ± 3.23˚ in males and 166.64˚ ± 4.09˚ in females) and White European population (168.2˚ ± 4.96˚ in males and 167.0˚ ± 5.36˚ in females) while slightly less than the values in Turkish population (170.60˚ ± 6.15˚ in males and 168.78˚ ± 5.44˚ in females) and Caucasian population (168.78˚ ± 4.97˚ in males and 169.05˚ ± 4.69˚ in females) (Reddy et al., 2011; Malkoc et al., 2009; Fernández-Riveiro et al., 2003; Anicy-Milosivecy et al., 2008) . Significant sexual dimorphism was observed between the males and females.
Conclusion
It was assumed that a study on the facial angle measurements on the Garo population of Bangladesh would contribute to the establishment of standardized normal values for the population. It would also help in understanding how this population stands anthropometrically among the various populations of the world indicating the variations it shows from different other populations. So, more research is needed for testing the accuracy of photogrammetric method in Bangladesh.
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